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ABSTRACT Objective: To investigate the expression of histone H3K27me3 methyltransferase EZH2 in human liposarcoma, well
differentiated liposarcoma and dedifferentiated liposarcoma, and the effect of GSK126, an enzymatic activity inhibitor of EZH2, on hu-
man liposarcoma cell line SW872, and to explore the possible mechanism. Methods: A total of 23 biopsy specimens of patients with lipo-
ma, well differentiated liposarcoma and dedifferentiated liposarcoma were selected, including 7 cases of lipoma, 9 cases of well differen-
tiated liposarcoma and 7 cases of dedifferentiated liposarcoma. Tissue microarray was made and the expression of EZH2 protein was de-
tected by immunohistochemistry. SW872 liposarcoma cell line was cultured in vitro. CCK-8 method was used to detect the inhibitory ef-
fect of different concentrations of GSK126 on cell survival. The apoptosis was detected by flow cytometry. The expressions of apoptosis
and anti-apoptosis(Caspase-1, Caspase-3, Caspase-7, Caspase-9, Bcl-2, Bag-3), angiogenesis(VEGF-a), stemness (CD133, CD44, CD24)
genes were detected by realtime RT-qPCR, and the expression of endoplasmic reticulum stress-related proteins Bip and ATF4 were de
tected by Western blot. Results: The expression of EZH2 in dedifferentiated liposarcoma was higher than that in well differentiated liposar-
coma, and the positive expression in benign lipoma was rare (all P<0.05). The apoptosis rate increased (P<0.05), the expression of apop-

tosis related genes Caspase-1, Caspase-3, caspase-7 and Caspase-9 increased (all P<0.05), the expression of VEGF-a was decreased
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(P<0.05), the expression of CD133 was decreased (P<0.05). The expression of endoplasmic reticulum stress-related proteins Bip and

ATF4 increased in GSK126 group. Conclusion: The expression of EZH2 protein is negatively correlated with the differentiation of li-

posarcoma cells, which is expected to be a biomarker of liposarcoma and malignant degree. EZH?2 inhibitors may be potential chemother-

apeutic agents for liposarcoma, which may play a role by enhancing endoplasmic reticulum stress.
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BE

JIG 7 AR (Liposarcoma )2 I - [a] 2041, J& AR A e Il
FIFR B IR 2 — N, B —d S B R e S By
4 AR (1) 54k (2) Kok (G RRRRE s (4) 2T, 1
RXPUFE RS BT R L. LRI R T = Ak BR
Y84 (Well Developed Liposarcoma ) K 248 & 4 THEIR 5 , (H 4
ALRAEFE KR . SALSE IXCRMGARG P95 4R P R R & R ik
60%", FELI IR, 23k 40%I10 5 K PEE NS &g R =
I oG, Ko I PRI AR5 o34k i i PR e B T
SRIGRZZEME, BURE2EN, IR, 2L IR PR EE R R4
15-20%, H.5 =5 5L IR I R 90%I1) 5 4F Bk A A7 R Mt , 22
SHALRET P R 30%0 5 AE SRA AR, BTG IR L iRw
FHRRE T RIEIETT T B FARYIBRS ), Zetb it b xt-Flahi
AEEAEY A I A A SR Ik YAt B EN S R
SR N2 . BRI, R AR BRI AR R bl JF F48
B SRS 25 R R I AN

ARG DT RGE , Ui 52 h 4 8 1 H3 (750 B 2
AAETT i 55 Bl AR ) 2R B IR R, T —TURAF 5 R LA
EorAe e i R A 2 1 H3 ) Lys9(H3K9me3 ) fi i = F &
AT I3 B — TR S LR RRE R 17 PR A% 24
RILT A H3K27 5 5 1% F LAl PRC2 55 2 Fh 3 UL 19
HFEGYF e, X 4 8 o P S 5 5 T B
N W AR &0 b & 5 B A/ A ,EZH2  (Enhancer of zeste ho-
molog 2)fF>h PRC2 WAZCMEAL L LA, AT RE-5 A Mg i PRI 2
[ AATEEYI R, (HiE R WAHCHRE, BRrrERYN,
EZH2 {ERTH R LN T8 PR | T A 4 X T v
LRI, Gk e MR iy A St e B AR DU, I EZH2 FE
NI R FRA R OLAAT, A JC T RE TR YT I T AR A 7
Ry I — [, A S e e B R PR R, 5 20 AR i PR 98 R
Lo R IR = br A 19, W b EZH2 (13 IA1H
o SEHrh A EZH2 FEARS PR o s S s 3k , dR i fA4h
SRRV AR M R SW872, R A EZH2 #lifil5) GSK126 #k47
ABFHON, WEE GSKI126 FTIMHRE RN , IFHI PR R AT REFL ] . A<
TIESEH S B 17 PR 988 04 A S LRI 98 R AT 24 438 PR L )
piiiSitoe 218
1 575 %
L1 fRGI5FE

VRIS FETE R 245 — B R 5 Bt (PR o S B ) BRI 3
AR AR 7R B R 4SO RE I PR 98 5B 3 T AR DD B 1k
W PR A STt 23 ), A AR 7 4], a4 e 1 P g 9 i,

FArALREWI R 701, B 16 B, A ARIS 62 % 2k 7 i,
RS 55 % o IRERA LSRG RS 12 4], RS 7 491, A a3k
TERTT A SR A A
1.2 AL R FMERLRE

FH P44 55 B BRI B2 T e A A (9 HE ), S BROHURS R A7 £k
Fric, A ZUE Rl R B BRI St R0y, i B 28 o A
LU R YR G T HE Ffaig g b, brasiil s 208 A (8
TORFEY AR ] 0 — 300, 1) T 50 ot b 5% LU AN Rl A As

Z IR gL gt R
1.2.1 HE & P R H AR K, R R YA 2 min, fJH4T

et 5 min, 3R EEERG A 2R AGE I, B FAE,

122 AN EE YR E B K, RAER - i1
RSN 2% vl e FAB BT (pH6.0)2 min; PBS PE# 3 minx 3
WS 3% H0, I8 10 min, 5% 111 2F M35 22 IR EH 15 min,
ZHE I 1:300 FRBEAY EZH2 —$0(3EE CST),4 ChtdE it
b it 1gG —4i,37 CHEE 15 min; i IBAR EFAR L
HIBEER DN AR TR, WU M T i#817T DAB W5, ;AR R E
Yul 30 s HHUAKEM , = A e

1.3 #ApmsEng

13.1 gHpatEsR N8I PIJRI 40 R SW872 (American Type
Culture Collection, ATCC )% ML Fr g , i 25 em 35550, &
10% i 4 1.3 (fetal bovine serum, FBS, Y235 ) {1y DMEM/F12
BRI TSR I 1% (F R R R %), 5T 37C,5%
CO, WFAEIG AR o WG FERR R, et I B I Ak 471G S A% 10
1.3.2 GSK126 BBl GSK126(Y-13470, MCE) [T N
526.6 g/mol . fifi i§ DMSO Bl i 5 mmol/L HH¥& A7 T -20°C 8{
HA4CHHA.

1.3.3 CCK-8 ;A SW872 i fEiE#,E I SW872 lififi#k
BT 96 FLARIEATRE 35 , B IR 2H FO) B ZH . SE64H R FH A vk i
4%k 10,2030 40,50 .60 .70 wmol/L fj GSK126 47 Ab T,
XTRBZH A SR TR DMSO, RS 3 MEFL. it
48h J5, 4GfLfn 10 wL CCK-8,37°CHEHE 3 h, EEFR{UKEI 450
nm PFERAROCEE . 25 R LI AEMAETE R RR SR (%)=
(SE3e4H A450 nm- 25 5% HEAL A450 nm)/ (%} 40 A450 nm-
23 % R4 A450 nm)x 100%,

134 AWM ARSTEBAT  AHLL 2% 10° 4~/ FLEY
BN TE 6 fLAR P . dERNGBERS , 43 i H 20 pmol/L [
GSK126 s 55 {AFH DMSO 4b3 48h, Ab3RE5 A5 WA 4, AR
PP IR 200 wL 1 FITC &5&28 v, fA 10wl
WAL A IE (PT) A1 5 L Annexin V-FITC, 7£Z R T #ELYL
15 min, SR )5 BRI . 7ESE R, 22 F 2B (AnnexinV/PT) 2y
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EH A 4 F 4R (Annexin VY/PD) Sy B 2400 45 -4
FR (Annexin V'/PT), S AR T sl IR EANNM ; 22 [ BR (Annex-
in V/PD), A] e A SR A bt B A 5 e . AR AL T
O TR A T Y A A S A R Le ), RS A T
3 (apoptosis rate, AR),

1.3.5 @i R% S E ER A EHE30 R M (Realtime RT-qPCR )ik
# 7] mRNA B K& 6 M J& T (Caspase-1 ,Caspase-3 , Cas-

pase-7 .Caspase-9) . HilflT-(Bcl-2 Bag-3) . T4 (CD133 .CD44,
CD24) . [l A& TE ML ( VEGF-a ) FHOCHEE R 33K . SR 20 wmol/L
GSK126 F%#ARF g DMSO 4k B4 A 48 /NA J5 |, Trizol 142
B RNA, J2 5% 5% 5 ¢cDNA,SYBR Green master mix ( H 7
TaKaRa){f{t F , 7F Real-Time PCR {% (3% [& Bio-Rad) b 317
Py REINSEEHE 095 19 h 3% 52 AR A RIS S RSO,
ZAFE R PINRRBIEE 1. L/RR B-actin N2,

% 1 Realtime RT-qPCR 3|45 51l
Table 1 Primer sequences of Realtime RT-qPCR

Gene Forward(5'-3") Reverse( 5'-3")
Caspase-1 GCCTGTTCCTGTGATGTGGAG TGCCCACAGACATTCATACAGTTTC
Caspase-3 GACTCTGGAATATCCCTGGACAACA AGGTTTGCTGCATCGACATCTG
Caspase-7 ATGTCACCATGCGATCCATCA TCCGTTTCGAACGCCCATA
Caspase-9 CTTGAGACACTCGCTCAGCTTC CTTGAGACACTCGCTCAGCTTC
Bcl-2 AACATCGCCCTGTGGATGAC AGAGTCTTCAGAGACAGCCAGGAG
Bag-3 GAACCGATGTGTGCTTTAGGG CCTTTTATTAGTGTTTTGCCTCCAC
CD133 AGTGGCATCGTGCAAACCTG CTCCGAATCCATTCGACGATA
CD44 GAAATGGCACCACTGCTTATG CTACTAGGAGTTGCCTGGATTG
CD24 CTCCTACCCACGCAGATTTATT GTGGTGGCATTAGTTGGATTTG
VEGF-o*” AGGGCAGAATCATCACGAAGT ACGGTAGGTTAGCTCTGGGA
B-actin ATTGCCGACAGGATGCAGA GAGTACTTGCGC TCAGGAGGA

1.3.6 Western blot M EH RIEE K A 20 pmol/L
GSK126 FIAEIAFLY) DMSO AbBR41A 48 /NG , 244t , #2
SR R BCAENE LW (R R, Bilg), FEM B
iR 20 wg/ AL, BIK S5 RS % % PVDF R RR] 5% AR 5
ME RS 1 h, 1x PBST Y8 5 minx 3 %, & 1§ 4CTHE
PRI R (F Bip & ATF4 4744, 3¢ [ CST; il B-Tubulin $t
T, KHE=7) . 1x PBST YRR 5 minx 3 3k, K58 T —h(h
P EDURBEEDTU R 1gG, IREEE D 1:5000) 2 R H 1h,
HHH PBST VLM 3 ¥, ECL Gl &t
L4 FitF53H

K1 SPSS 20.0 e it AR AF AT 0 Hr, TR DAY
B AR (xk 5) R, 2R FLBOR M ST REAR BT ¢ K 50,
2R R FI LR 2R 7 22 430 # R 36 A XU, LA P<0.05 2%
RAGIE L.

2 R

2.1 BERARRANLBER

e T AR R | 5 oAk A 254 AR I i AR HE G (e ]
Fo SEEG BT ULAR YRR 23k G IR U7 200 AL, 200 i £ e
ARHEGN AT TR 55 ANg 5 PRSI 4 B A T R/ N
ANEE I R 5 240 ML, 38 5240 FRAZ KRS, v LR i R4t A . 8]
FRAMAEAZ AT IRGL , 2SI PE . bR I AR AN R At
REFHD), AP 5 SIEE R, KRG, T
9o B 4L, (8] S5 P9 AR IR (T 1A

GG 85 F R, 250 AKRR 7 PR TR 4L A2 B 1 32
BT R e (& 1B-C, P<<0.001), 1fif B M i i Jd vh AR 20 D,

S P Gt 1A, 15 53 A e 7 PR JRE R 2 53 AR i TR e v A A% BH
250 B IR bR 41 (] 1B-C, P<<0.01,P<<0.001), iXit
SERPETN IR AN A AL R AL, EZH2 Rk b, 8 2
PR )
2.2 GSK126 ®[ I #IH) SW872 RERA A 4mAA R 18 5E (R A 1=

PRSI 250 T FAAS ] v B2 9 GSK126 (umol/L ) Zh 34 g 15 1A
SEANME, 7 48h JE I AUIAAE R S5 R DRG T AR
19 GSK126 ZbBEJS | 40 ML A5 5 1 e, OF S i - RURIOC R (B
2A), %M 20 wmol/L GSK126 FIZ{AFH ) DMSO AbFH4H I 48
/NI R AN A ARG IR T B, 455 s GSK126 A9
T3 5 T DMSO 4 (X FRZH ) (|8 2B)
2.3 GSKI126 {23 SW872 FERA B4R R A T EE &KL, )
B A R AT X B E R R IE

FH 20 wmol/L GSK 126 FIZ5{AFH 1) DMSO &b P2 i 48
/NH I, £ Realtime RT-qPCR #: , A5 f5 P93 40t A 98 7[R
Caspase-1, Caspase-3, Caspase-7, Caspase-9 H: [ £ ik W & T}
mLERARTE(E 3,3 P<0.05), HJH T3 E Bel-2,
Bag-3 FkZERAN, MEAEE VEGF-o F5ARIL(P<0.01),
THEEE CDI133 RBRFEAL, 254 4135 L (P<0.01), 3
AT M3 CD24,CD44 (R II TG4 F(P>0.05),
2.4 GSKI126 W] EiE i 158 M 5 W AL &2 4R R A T 1EF

K 20 wmol/L GSK126 FIZE AR ) DMSO AbFEANfid 48
/B, 4 Westernblot SEIGAS I , P 5T I 7 38 FH OC B 11 ATF4
1 Bip FRAH 5, A e 1o 4 5 o T I I 98 & HEA P 4
MIVEHICE 4).
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Fig.1 HE staining and EZH2 immunohistochemical staining results of human lipoma, well differentiated liposarcoma and dedifterentiated liposarcoma

Note: (A): HE staining of lipoma, well differentiated liposarcoma and dedifferentiated liposarcoma. well differentiated liposarcoma: WDL; dedifferentiated

liposarcoma:DDL; magnification: 200% . (B): EZH2 immunohistochemical(IHC) staining results of human lipoma, well differentiated liposarcoma and

dedifferentiated liposarcoma. (C): EZH2 nuclear positive rate of IHC(n=7).**P<<0.01; ***P<<0.001.
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Fig.2 Survival rate and apoptosis rate of human liposarcoma cell line treated with GSK126

Note: (A): Survival rate tested by CCK8 (n=3). (B): Apoptosis rate after treatment (n=3). *P<<0.05.
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human liposarcoma cell line treated with GSK126

TE MR PG KR A & B EZH2 A ik M4 2 )5, Al
ffiF EZH2 =ik Bt il GSK126 24 X A g5 R840 i 22
SWRT2WHATAM I, AT IR 3R o 45 2R b , GSKI126 AT L)
P20 M G, I S — AL - BUROC R T T 4 M4
AAGIEE Al @R, GSK126 AT AL SE IR 4018 1~ Realtime
RT-qPCR %553 B , EZH2 #ifil57) GSK126 fid ik 1 6 1 AH
Caspasel,3,7,9 ik, 0 T 14 4 EE R VEGF-o F1
TR CD133 335 , VEGF-ou J&—F 8 B2 (14 347 1 A 26 i
B BRI, T AR S J e I A7 25 ol e e A% RN A o B
PR ALY B BRI S . EZH2 v REE A # ] VEGF-a
P I ' R T i oy PR 98 40 M . i T 4l ( Cancerstem-
cells, CSCs )2 33 Myi & & ARG I — 4Rt . CSCs A
HIE® THME—FE0 BRI SRS 5ERe 01, B AT i 2y
MR A 22—, ARBF5E & B, GSK126 Bk T RTIARMESEIE T, 9
M AR =2 4h, BT LA g T 40 br 54 CD133 1y
Fik , Fe W] GSK126 g 1T I A A L2 2Rk Y o

e 240 B 8 T2 32 B 2 R R BR IR, O TR RER
GSK126 f F AU T Bl FRoATTEEICT P 5T 5z 33 ( endo-
plasmic reticulum stress, ERS)PY {5 5 B AH = 8 A3k 1T T/
T o P9 5T X s B ) 2 T R B AL L AE B4 254 L Ca™
TSRS T , WM DI REEE AL, R fR IS &
FRF P ), AR AL Sh e b, v LA shan i A s ol 5 =
P, SCHHIRATE I T P2 B A P 5 0 R38O 56 43-F Bip

A ATFAPUIEAT A, K BUAE 45T GSKI126 AE RIS, RN EE
BRI EIG R0, B PN SR D T RETE M A R T R T
YRR AR SR AL BRI B 94 A Rr itk — 2 AIRITSE .

25 BRI, ARSI B I EZH2 TENR T A h e R

5, HS5MERERASE; EUGEN] 7 EZH2 R P i 57

GSKI126 ] LUASFA BRI BTIRAE T, IFRIAEE5E 1 HALH

I GSK126 nJ figif 1o fith & P 5T IO 1o 3840117 S5 BRIV 1, i

KR R PR R SR LRI DT e it 1B A B LA, O 0T RE

Pt HAT A7 25009 DT . EZH2 1 50)-55 A S5 I o238 = )

BRI 2R A TRE— 2D TRARIBITSE .
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